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ABSTRACT 
 
Research on aesthetic science has demonstrated that people generally prefer symmetrical over 
asymmetrical compositions. However, it remains unclear whether and how such compositions 
relate to the concepts of approach and avoidance motivation, especially, in consumer 
contexts. In addition, it is not known how symmetry may influence such concepts in contexts 
where objects can differ in terms of their hedonic values (symmetry/product taste 
congruency). In the present research, we evaluated the relation between visual symmetry of 
the packaging of products with different hedonic value (sweet, non-sweet, non-food), and 
approach and avoidance words. In two experiments, we found evidence that people associate 
symmetrical designs with approach words more often than asymmetrical designs. 
Importantly, however, we did not find evidence that such an effect is influenced by the 
hedonic value of the products. Our results have value for scholars and practitioners interested 
in the effect of aesthetic features of brand elements (such as a product’s packaging) on 
consumer motivation. 
 
Keywords: Symmetry, aesthetics, food packaging, motivation 
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The relation between symmetry in food packaging and approach and avoidance words 
  Introduction 
It is well known that different sensory features (e.g., colours, shapes, sounds) of brand 
elements (such as logos, and packages) affect consumer behaviour in specific ways (Velasco 
& Spence, 2019) and firms capitalize on this to differentiate their products and services from 
those of their competitors (Kumar, Townsend, & Vorhies, 2014). For example, the visual 
features (e.g., colour or shape characteristics) of brands can influence consumer preference 
for a product (Kumar & Garg, 2010; Phillips, McQuarrie, & Griffin, 2014; Salgado-Montejo 
et al., 2015). Indeed, there is evidence to suggest that people generally prefer certain visual 
aesthetic features such as roundness over angularity (see Gómez-Puerto, Munar, & Nadal, 
2015, for a review) and that using these in the visual design of a brand’s element (such as its 
packaging or logo) can influence consumers’ attitudes and preferences (Jiang, Gorn, Galli, & 
Chattopadhyay, 2015; Westerman et al., 2012) toward products. However, it is not always 
clear the extent to which such features may actually be differentially related to motivational 
concepts, something which we address here. 
Visual symmetry, preference, and approach and avoidance motivation 
Relevant to the present research, empirical work on the preference for different spatial 
compositions of objects suggests that people tend to prefer symmetrical over asymmetrical 
configurations (Locher, 1996; Palmer, Gardner, & Wickens, 2008). Symmetry is generally 
thought of as an essential characteristic of aesthetic objects and is conceptualized as the 
extent to which a visual element can be divided into two or more related parts via 
transformations (Lockwood & Macmillan, 1978; Palmer, Schloss, & Sammartino, 2013). For 
example, reflectional symmetry is a kind of symmetry, which is based on a reflectional 
transformation, that is, if a line divides a given object in two parts, each part reflects the 
other. Peoples’ preference for symmetry has been demonstrated in multiple contexts such as 
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those involving art (Locher, Overbeeke, & Stappers, 2005), abstract shapes (Velasco et al., 
2016b), and food plating (Velasco, Michel, Woods, & Spence, 2016a). Although it is not 
fully understood why it is that people prefer symmetry over asymmetry, one possible 
explanation that has been forwarded is that the ease with which symmetry is processed, given 
its ubiquitous and regular appearance in nature, might lead to positive feelings (Bertamini, 
Makin, & Rampone, 2013; Bertamini, Rampone, Makin, & Jessop, 2019). 
Importantly, whilst consumers may prefer symmetry, it is still not altogether clear 
whether such preference also leads them to associate symmetry (vs. asymmetry) with 
different motivational categories (e.g., approach vs. avoidance, see Velasco et al., 2016b). 
Moreover, research studying the extent to which preferred vs. less preferred visual features 
are associated with approach and avoidance concepts is still missing (Chatterjee & Vartanian, 
2014). In consumer contexts, for instance, the focus has been primarily on studying the 
influence of aesthetics on product preference (see Creusen, Veryzer, & Schoormans, 2010; 
Landwehr, Wentzel, & Herrmann, 2012, for examples). Notably, although valence (positive 
and negative), an essential emotional evaluative process, is related to different approach and 
avoidance states (Elliot, Eder, Harmon-Jones, 2013), it is possible that one might like an 
object and not necessarily have the motivation to approach it – something that Kant called 
“disinterested interest” (Chatterjee & Vartanian, 2014; see also Penz & Hogg, 2011, for a 
parallel reflection in consumer contexts). Nevertheless, whilst people may prefer (or not) 
something and not necessarily approach (avoid) it, symmetry still signals quality and 
resources (Enquist & Johnstone, 1997) and, as such, can help consumers to navigate the 
world around them, to develop judgements, and to make choices (Bajaj & Bond, 2018). 
According to Elliot et al. (2013), there is not clear agreement among researchers as to 
what approach and avoidance is. However, they argue that many researchers link approach 
(avoidance) motivation with appetition (aversion), reward (punishment), and incentive 
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(threat). Models of approach-avoidance behaviour indicate the existence of two self-
regulatory systems underlying approach and avoidance motivation, respectively, although 
some researchers have also indicated subsystems within them (Elliot et al., 2013). In general, 
though, the two primary systems identified have been referred to as the Behavioural 
Activation System (BAS) and the Behavioural Inhibition System (BIS; see Carver & White, 
1994; Gay, 1990).  
There is a long tradition of studying the aforesaid systems in consumption contexts, in 
which consumers are involved in hedonic consumption to satisfy approach (e.g., excitement) 
or avoidance (e.g., escape everyday anxiety) needs (Arnold & Reynolds, 2012). For example, 
research has indicated that there are individual differences in how these systems operate, such 
that people may be more approach or avoidance oriented (Carver & White, 1994), which in 
turn may influence the way in which they evaluate products and services (Kramer & Yoon, 
2007). To the best of our knowledge, there has been little research conducted to date, 
however, on how the visual properties of brands (e.g., brand logo, packaging), in particular 
those with aesthetic value, influence consumers’ appetitive and aversive associations. 
In the present research, we aimed to study how goal-driven consumer behaviour, may 
be influenced by the visual properties (symmetry) of food and beverage products that varied 
in their hedonic appeal. In particular, we were interested in investigating whether and how 
visual symmetry (a feature that evokes distinctive preferences) of food and drink packaging 
influences participants’ associations with approach and avoidance words. This is pertinent 
because, whilst foods and drinks have an inherent hedonic element, symmetry can signal taste 
qualia (Turoman, Velasco, Chen, Huang, & Spence, 2018) as well as nutritive value 
(Rodríguez, Gumbert, De Ibarra, Kunze, & Giurfa, 2004). Here, we focused on a basic form 
of symmetry, namely reflectional or mirror symmetry (Enquist & Arak, 1994; Wilson & 
Chatterjee, 2005), which has been shown to influence both affect and taste associations 
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(Turoman, Velasco, Chen, Huang, & Spence, 2018). The first aim of our research was to 
bridge the gap between the literature of visual preference and approach and avoidance 
motivation, and to provide helpful information for practitioners and academics who are 
looking for ways to nudge consumers toward specific food/drink choices.  
Preference for sweetness and feature compatibility 
It is worth highlighting that there is evidence to suggest that the preference for 
symmetry, as well as other aesthetic features, can be influenced by individual differences and 
context (Leder et al., 2018). The food and drink world might represent a very specific context 
in that the hedonic appeal of foods may vary dramatically across different products (think of 
chocolate, a vegetable, and a salty snack). Indeed, it has been suggested that people generally 
prefer sweet tastes relative to other tastes (Drewnowski, Mennella, Johnson, & Bellisle, 2012; 
Mennella, 2014). In this sense, it might be the case that, for instance, visual symmetry may 
influence motivation toward a product with an ambiguous or a non-sweet taste, but perhaps 
not motivation toward a product with a sweet taste, given its already existing hedonic appeal.  
On the other hand, however, there is evidence to suggest a relation between more (or 
less) preferred product features on the one hand and products’ taste (e.g., sweet tastes with 
more preferred features and bitter tastes with less preferred features) on the other (Velasco et 
a., 2016c). Such a relation might be due to the differential preference for different tastes. 
Since people prefer symmetrical designs over asymmetrical, and sweet tastes over other 
tastes, one may also expect a relation between symmetry in aesthetic design and type of taste 
(sweet and bitter; see Turoman, Velasco, Chen, Huang, & Spence, 2018). Such a relation may 
facilitate the fluency with which a product is processed and one may predict, for example, 
that a sweet tasting product presented in a symmetrical design may enhance liking via 
processing fluency and, in turn, influence its relation with approach, relative to avoidance, 
concepts. For this reason, we included differently valenced products (sweet, non-sweet, and 
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non-food) in order to evaluate people’s associations between symmetry and approach (vs 
avoidance) words for different product types.  
With the above in mind, the second aim of our research was to study how 
symmetry/product taste congruency would influence people’s approach and avoidance 
associations. From the perspective of crossmodal correspondences theory, they congruency 
between a product’s visual characteristics (symmetry) and a product’s taste (sweet), based on 
their valence, may increasing the appeal of the product (e.g., Velasco et al., 2016). As a 
consequence, this correspondence may lead to stronger associations with approach and 
avoidance categories. From a different perspective, symmetry, as a powerful visual cue that 
influences consumer preference, may act solely (independently of product taste) in driving 
consumer’s approach and avoidance associations through the ease with which it is processed 
and its already strong influence on liking (Bigoin-Gagnan & Lacoste-Badie, 2018).  
The present study 
To test the aforementioned ideas, we conducted two experiments, one exploratory and 
one confirmatory, involving forced choice tasks. In Experiment 1, we manipulated both 
product type (sweet, non-sweet, and non-food) and design symmetry (baseline, symmetrical, 
asymmetrical left, and asymmetrical right). In Experiment 2, we sought to replicate the 
results of Experiment 1. Overall, our study links the literature on visual aesthetic properties 
with that of approach and avoidance motivation in the context of food packaging and, more 
broadly, consumer behaviour. All manipulations, variables analysed, and data exclusions are 
reported for both studies. 
Experiment 1 
In Experiment 1, we evaluated the extent to which participants associate symmetrical 
and asymmetrical designs with approach and avoidance words. We also evaluated whether 
such designs are differently associated with approach and avoidance words when compared 
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with packages without a design element (baseline). Given that there is a natural tendency for 
people to prefer and to approach sweetness, relative to other tastes (Mennella, 2014), in the 
present experiment we also manipulated product type, in order to assess the extent to which 
the relation between visual symmetry and approach and avoidance categories is influenced by 
the valence of the product. 
Methods and materials 
Participants. 172 participants were recruited from Prolific Academic 
(http://prolific.ac/) to take part in Experiment 1 in exchange for £2.70. The experiment was 
designed and performed on Xperiment 3 software (see Woods et al., 2015, 
www.xperiment.mobi) and lasted for approximately 27 minutes, on average. Data from three 
participants, who reported that they were not fluent in English, were excluded from the 
analyses a priori (final n = 169, age range = 18-66 years, M = 36.30 years, SD = 11.90, 
Females = 80).  
Apparatus and materials. The base stimuli set consisted of 30 black and white 
images, with similar levels of luminance (M = 230.82, SD = 16.25 pixel luminance), 10 of 
typically sweet food and drink products (apple juice, cake, candy, chocolate, cookies, 
cupcakes, honey, jam, soda, and sugar), 10 of typically non-sweet food and drink products 
(beer, chips, coffee, corn, ketchup, meat, milk, olives, peanut, and salad), and 10 of non-food 
products (CD case, detergent, glass, headphones, lightbulb, moisturizing cream, pen, paint 
spray, t-shirt, and USB charger). Four versions of each stimulus were created (for a total of 
120 images): One without a design element (baseline), one with a centred design element 
(symmetrical), one with the design element off centre to the left (asymmetrical left), and one 
with the design element off centre to the right (asymmetrical right, see Figure 1, for examples 
and see https://osf.io/7t45w/, to access the full stimuli set and data from Experiments 1 and 
2). The design elements were centred with respect to the furthest edge of each side (right/left) 
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of every package. For the asymmetrical stimuli the element was shifted 20% toward the 
left/right furthest edge of the package, with respect to the centre. When the element of a 
package was surrounded by a circle or rectangle (see Figure 1A and 1B), the element was 
moved 20% toward the edge of the circle/rectangle, with respect to the centre. 
 
Figure 1. Examples of (A) sweet products, (B) non-sweet products, and (C) non-food 
products. From left to right are the baseline, symmetrical, asymmetrical left, and 
asymmetrical right designs used in Experiment 1. 
Five pairs of approach/avoidance words used in previous research (Fetterman, Ode, 
and Robinson, 2013; Velasco et al., 2016b) were used in this experiment: Approach–avoid, 
advance–retreat, seek–escape, pursue–evade, and proceed–withdraw.  
Design and procedure. The experiment used a 3 x 4 within-participants experimental 
design with the factors of product type (sweet, non-sweet, and non-food) and symmetry 
(baseline, symmetrical, asymmetrical left, and asymmetrical right). After participants agreed 
to take part in the study (by signing a standard consent form), they were asked some 
demographic questions (sex, English proficiency, age, and country of origin). Then, they 
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moved on to five practice trials (selected at random from the experimental trials) in which 
they were instructed to press 'z' (left) and 'm' (right) to indicate which attribute (from the 
corresponding pair of approach-avoidance words that appeared on the left and right side of 
the product) they associated with the product that appeared on the screen. Each trial started 
with a fixation cross (500-1250 ms, randomly determined), followed by the product with a 
word on each side of the product corresponding to an approach and avoidance word pair (see 
Figure 2, for a schematic representation of a trial). Participants were instructed to respond 
promptly and were told that each trial should take a few seconds to complete.  
 
Figure 2. Schematic representation of a trial in Experiment 1. 
After completing the five practice trials, participants started the actual experiment. 
The 30 base stimuli, in their four versions, were presented five times, one for each approach 
and avoidance word pair, for a total of 600 trials. The trials were presented in random order 
across three blocks (there was a short break every 200 trials). Again, participants were 
instructed to press “z” or “m” to indicate whether they associated the product with the word 
presented on the left or right side of the product, which would correspond to a given approach 
and avoidance word pair. The position of these words was randomized for each stimulus 
across participants (but held constant for each participant – that is, a given participant would 
always have, for example, ‘evade’ on one side and ‘pursue’ on the other) to avoid any 
position effects (see Figure 2).  
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Analyses. The word choice data (approach vs. avoidance words) were aggregated as a 
function of product type and symmetry, and analysed by means of a 3 x 4 analysis of 
variance-type statistic (ATS)1 in the R Statistical Software package{nparLD} (Noguchi et al. 
2012). Although many researchers are unaware of the advantages of robust alternatives 
relative to traditional parametric tests (e.g., traditional ANOVA), robust statistics ease many 
of the problems associated with traditional parametric tests such as assumption violations and 
outliers (Erceg-Hurn & Mirosevich, 2008; Wilcox, 2017). Significant main effects and 
interactions were further analysed with Bonferroni-Holm corrected Wilcoxon Signed Rank 
tests. Cliff’s Delta (CD), as implemented in the {effsize} package in R (see https://cran.r-
project.org/web/packages/effsize/effsize.pdf), was used as a measure of effect size; the value 
ranges from -1 to 1, where 0 means total overlap and 1 and -1 mean no overlap between the 
distributions (Cliff, 1996).  
Results and discussion 
The analysis revealed a significant main effect of symmetry, FATS(1.82, ∞) = 53.01, p 
< .001, but did not reveal an effect of product type, FATS(1.93, ∞) = 2.03, p = .133. The 
interaction between product type and symmetry was also significant, FATS(3.17, ∞) = 5.10, p 
= .001 (see Figure 3, for a visual representation of the results).  
 
1 Note that,  whilst the numerator degrees of freedom are available in the ANOVA-type statistic, the 
denominator’s are supposed to be infinity because “…a finite denominator degrees of freedom tends to provide 
very conservative results with an increase in the number of levels in the within-subjects factor, leading to a low 
power” (see supporting appendices in Marmolejo-Ramos et al., 2013, p. 3-4; see also Bathke et al., 2009; 
Noguchi et al., 2012). 
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Figure 3. Boxplot corresponding to the percentage of approach/avoidance words selected 
as a function of product type and design symmetry in Experiment 1. Boxplots visualize 
the distribution of the data based on the minimum value, first quartile, median, third 
quartile, and maximum value (Weissgerber, Milic, Winham, & Garovic, 2015). The 
points that are shown individually are those that fall in the lower or upper percentiles. 
Participants associated the symmetrical (p < .001, CD = .488, 95% CI [.374, .587]), 
asymmetrical left (p < .001, CD = .356, 95% CI [.236, .466]), and asymmetrical right (p < 
.001, CD = .368, 95% CI [.248, .477]) product designs with approach words more often than 
the baseline product designs. Moreover, participants associated the symmetrical designs with 
approach words more often than the asymmetrical left (p < .001, CD = .168, 95% CI [.045, 
.286]) and asymmetrical right (p = .001, CD = .162, 95% CI [.039, .280]) designs. The 
difference between the asymmetrical left and asymmetrical right designs was not significant 
(p = .437, CD = .011, 95% CI [-.112, .134]). 
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Based on our hypothesis, the interaction term was further assessed by looking at 
whether the baseline, symmetrical, and asymmetrical designs differed in their association 
with approach/avoidance words as a function of product type. The analyses are presented for 
each product type. For the 1) non-food products, participants selected fewer approach words 
for the baseline designs than the symmetrical (p < .001, CD = .495, 95% CI [.381, .594]), 
asymmetrical left (p < .001, CD = .374, 95% CI [.254, .482]), and asymmetrical right (p < 
.001, CD = .390, 95% CI [.270, .498]) designs. In addition, they selected more approach 
words for the symmetrical designs than the asymmetrical left (p < .001, CD = .178, 95% CI 
[.055, .295]) and asymmetrical right (p < .001, CD = .160, 95% CI [.037, .279]) designs. No 
difference was found between the asymmetrical right and asymmetrical left designs (p = .365, 
CD = .022, 95% CI [-.101, .144]). Similarly, for the 2) non-sweet products, participants 
selected fewer approach words for the baseline designs than the symmetrical (p < .001, CD = 
.396, 95% CI [.279, .502]), asymmetrical left (p < .001, CD = .270, 95% CI [.148, .384]), and 
asymmetrical right (p < .001, CD = .290, 95% CI [.168, .403]) designs. In addition, 
participants selected more approach words for the symmetrical designs than the asymmetrical 
left designs (p < .001, CD = .140, 95% CI [.017, .259]), though not the asymmetrical right 
designs (p = .275, CD = .126, 95% CI [.003, .246]). No difference was found between the 
asymmetrical right and asymmetrical left designs (p = .275, CD = .019, 95% CI [-.104, 
.142]). Lastly, for the 3) sweet products, participants selected fewer approach words for the 
baseline designs than the symmetrical (p < .001, CD = .435, 95% CI [.320, .538]), 
asymmetrical left (p < .001, CD = .307, 95% CI [.186, .419]), and asymmetrical right (p < 
.001, CD = .301, 95% CI [.180, .413]) designs. In addition, they selected more approach 
words for the symmetrical designs than the asymmetrical left (p = .002, CD = .137, 95% CI 
[.014, .257]) and asymmetrical right (p < .001, CD = .150, 95% CI [.027, .269]) designs. No 
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difference was found between the asymmetrical right and asymmetrical left (p = .156, CD = 
.010, 95% CI [-.113, .133]) designs. 
In order to assess the effect of the symmetrical relative to the asymmetrical and 
baseline designs (Velasco et al., 2016b), we aggregated the data of the asymmetrical left and 
right designs and performed a 3 (baseline, symmetrical, asymmetrical) x 3 (sweet, non-sweet, 
non-food) ATS. A significant main effect of symmetry, FATS(1.61, ∞) = 65.98, p < .001, and 
a significant interaction between product type and symmetry, FATS(2.47, ∞) = 6.21, p < .001, 
were observed. The effect of product type was not significant, FATS(1.92, ∞) = 2.09, p = .125. 
Participants associated the symmetrical designs with approach words more often than the 
baseline (p < .001, CD = .488, 95% CI [.374, .587]) and asymmetrical (p < .001, CD = .173, 
95% CI [.050, .290]) designs, and the asymmetrical designs were associated with approach 
words more strongly than the baseline designs (p < .001, CD = .361, 95% CI [.241, .471]).  
As for the interaction term, given our hypothesis, we evaluated the differences 
between symmetry levels as a function of product type. For the 1) non-food products, 
participants responded with approach words more often to the symmetrical designs than the 
baseline (p < .001, CD = .495, 95% CI [.381, .594]) and asymmetrical (p < .001, CD = .180, 
95% CI [.057, .297]) designs, and to the asymmetrical designs more often than the baseline 
designs (p < .001, CD = .380, 95% CI [.260, .489]). For the 2) non-sweet products, 
participants responded with approach words more often to the symmetrical designs than the 
baseline (p < .001, CD = .396, 95% CI [.279, .502]) and asymmetrical (p = .027, CD = .137, 
95% CI [.014, .257]) designs, and to the asymmetrical designs more often than the baseline 
designs (p < .001, CD = .282, 95% CI [.160, .396]). For the 3) sweet products, participants 
responded with approach words more often to the symmetrical designs than the baseline (p < 
.001, CD = .435, 95% CI [.320, .538]) and asymmetrical (p < .001, CD = .151, 95% CI [.028, 
.270]) designs, and to the asymmetrical designs more often than the baseline designs (p < 
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.001, CD = .303, 95% CI [.182, .415]). Here, it is important to look at the effect sizes. In all 
product conditions, the results are symmetry > asymmetry > baseline in approach 
associations, where the effect size is always larger when comparing symmetry vs. baseline 
and asymmetry vs. baseline, though with some product-specific differences. This suggests 
that having a design element, symmetrical or asymmetrical yields a stronger approach 
response than not having it (baseline), something which might be even more important in the 
case of non-food products and sweet products, relative to non-sweet products. 
To summarize, in Experiment 1 we found evidence for the idea that participants 1) 
associate symmetrical packaging designs with approach words more often than baseline or 
asymmetrical designs, and 2), asymmetrical designs with approach words more often than 
baseline designs. These results appear to be consistent across both food (sweet and non-
sweet) and non-food products. In Experiment 2, we dropped the baseline condition and aimed 
to replicate and confirm the results of Experiment 1. We excluded the baseline design in 
Experiment 2 because the results of Experiment 1 demonstrated that both of the other designs 
(symmetrical and asymmetrical) differed significantly from it in terms of the 
approach/avoidance word associations. Moreover, given that most packages and labels 
generally include design elements in the real marketing environment, our main interest 
focused on how the relative difference between symmetrical and asymmetrical designs is 
associated with approach and avoidance. 
Experiment 2 
Methods and materials 
100 English-speaking participants (M = 35.97 years, SD = 13.34, Females = 61) 
between the ages 18 and 68 years were recruited from Prolific Academic to take part in the 
experiment in exchange for £2.0. The experiment lasted for approximately 23 minutes, on 
average. 
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The apparatus and materials, procedure, and analyses were the same as those used in 
Experiment 1. This experiment followed a 3 x 3 within-participants experimental design with 
the factors product type (sweet, non-sweet, and non-food) and symmetry (symmetrical, 
asymmetrical right, and asymmetrical left). The same analyses performed in Experiment 1 
were used in Experiment 2. 
Results and discussion 
A significant main effect of symmetry, FATS(1.27, ∞) = 11.82, p < .001, was observed. 
Neither product type, FATS(1.81, ∞) = 1.01, p = .357, nor the interaction between product type 
and symmetry, FATS(3.80, ∞) = .27, p = .888, were statistically significant (see Figure 4, for a 
visual representation of the results).  
 
Figure 4. Boxplot corresponding to the percentage of approach/avoidance words selected as a 
function of product type and design symmetry in Experiment 2. 
Participants associated the symmetrical designs with approach words more often than 
asymmetrical left (p = .004, CD = .186, 95% CI [.025, .337]) and asymmetrical right (p = 
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.045, CD = .153, 95% CI [-.008, .306]) designs. No difference between the asymmetrical left 
and asymmetrical right designs was observed (p = .215, CD = .034, 95% CI [-.127, .192). 
As in Experiment 1, we also aggregated the data of the asymmetrical left and 
asymmetrical right designs and performed a 2 (symmetrical, asymmetrical) x 3 (sweet, non-
sweet, non-food) ATS. A main effect of symmetry was observed, FATS(1.00, ∞) = 13.86, p 
<.001. No effects of product type, FATS(1.81, ∞) = .88, p = .407, nor the interaction between 
product type and symmetry, FATS(1.92, ∞) = .46, p = .622, were observed. Participants 
associated the symmetrical designs with approach words more often than the asymmetrical 
designs (CD = .180, 95% CI [.019, .332]). 
In summary, Experiment 2 aimed to replicate and confirm the findings of Experiment 
1. As hypothesized, the symmetrical designs were more often associated with approach words 
than the asymmetrical designs and this effect seems to hold across product types. Note that, 
in contrast with the results of Experiment 1, in this experiment we did not find an interaction 
between symmetry and product type. This is associated with the absence of the baseline 
condition, which yielded different effects relative to symmetry and asymmetry in each 
product type condition in Experiment 1. 
General discussion 
The present research was designed to assess the relation between visual symmetry in 
food and drink packaging, and approach and avoidance words. In Experiment 1, several 
products of three categories, namely sweet, non-sweet, and non-food products, were 
presented to participants, without a design element, and with a symmetrical, asymmetrical 
left, or asymmetrical right design element. Results revealed that participants associated the 
symmetrical products more often with approach words than products without a design 
element or products with an asymmetrical design element. Experiment 2 replicated the 
findings of Experiment 1. Interestingly, we did not find strong evidence in our data for the 
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existence of an effect of product type (sweet, non-sweet, non-food), nor of the interaction 
between design symmetry and product type. 
Why are symmetrical packages more strongly associated with approach words than 
asymmetrical packages? A number of studies have provided robust evidence for the idea that 
humans evaluate symmetry as more attractive than asymmetry (Palmer et al., 2013). Research 
has suggested that symmetry may feel attractive in that it signals higher quality relative to 
asymmetry (Enquist & Arak, 1994) and in food contexts even nutritional value (Rodríguez, 
Gumbert, De Ibarra, Kunze, & Giurfa, 2004). Note that quality here is understood in the 
context of evolutionary biology where symmetry might signal higher phenotypic and 
genotypic make-up than asymmetry (Little, 2014). In this sense, one may expect that people 
have a tendency to approach products that signal high quality (e.g., symmetrical) and perhaps 
avoid (or at least not approach) those that signal low quality or are of ambiguous quality. 
Indeed, given that consumers judge a product through its packaging, visual aesthetic features 
of the packaging likely guide both consumers’ evaluations and behaviour toward that product 
(Ampuero & Vila, 2006; Wang, 2013).  
Notably, we included products with a different hedonic value. Overall, sweet foods 
tend to be more positively valenced than non-sweet foods and non-food products (which are 
neutral; Mennella, 2014). In that sense, and perhaps inconsistent with the results reported by 
Velasco et al. (2016b, Experiment 4) where object (not feature) valence seemed to override 
the effects of symmetry, the present research suggests that, independent of the kind of 
product, symmetry in design will increase the likelihood of a product being associated with 
approach-related concepts. The difference between the results reported here and those 
reported by Velasco et al. (2016b) might be a function of the way in which the design 
symmetry was manipulated. In the latter research, the manipulation was somewhat subtler 
relative to the present research. All-in-all, the results presented here suggest that aesthetic 
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manipulation of a product’s packaging can influence consumers’ associations with 
motivational categories, over and above the correspondence that these features have with the 
taste (hedonic appeal) of the product. 
It is worth noting that the control (baseline) packages in Experiment 1 were less 
frequently associated with approach words than were the other packages. This is, perhaps, 
reminiscent of the literature on how plain packaging might be a means to remove 
differentiators that might influence consumer perception and behaviour (Gallopel-Morvan, 
Gabriel, Le Gall-Ely, Rieunier, & Urien, 2013). Whilst this has mostly been studied in the 
context of products such as tobacco (Freeman, Chapman, & Rimmer, 2008), it is important to 
consider the relevance of plain packaging in the context of food and drink products as well, 
given the significant challenges that sugar consumption currently poses to public health 
(Bollard, Maubach, Walker, & Mhurchu, 2016; Lustig, Schmidt, & Brindis, 2012). Indeed, 
above-and-beyond plain packaging, we suggest that both firms and scholars interested in 
public health should consider the aesthetic properties of food packaging, given the impact 
they can have on both preferences and motivational states. Several practical 
recommendations may derive from this research. For example, one may avoid using design 
elements in order to discourage a product’s association with approach concepts or perhaps 
use symmetry in order to encourage/discourage a specific motivation toward a given product. 
One may even think of using different levels of visual symmetry in order to signal how good 
or bad a product may be, say, in terms of its effects on consumers’ health. 
There are a few limitations of the present research that future work should consider. 
First, attractiveness biases are generally multi-determined in that they not only involve visual 
features but also individual, social, and situational variables (Barclay, 2017). A product’s 
packaging is multidimensional and with this in mind, the strong relation found between 
symmetry and appetitive categories in our work might be attributed to participants being 
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exposed to a single consistent symmetry/asymmetry change throughout the experiment onto 
which they based their approach and avoidance word choices. Another limitation might be 
associated with the kinds of stimuli selected for each of the product categories chosen. Given 
the special value of sweet foods for humans (Mennella, 2014), one might have expected that 
sweet products would have evoked a stronger association to their corresponding packages and 
approach words, compared to the packages of other product types. Given that liking and 
wanting mechanisms are dissociable (Chatterjee & Vartanian, 2014), it might be the case that 
preference for sweetness does not always translate into approach associations.  
To conclude, our results provide evidence for the idea that, all things being equal, 
packaging symmetry leads consumers towards specific motivational associations. We suggest 
that visual aesthetic properties of packaging can be used to guide consumers toward specific 
motivational associations. This is relevant for firms that are aiming to enhance their market 
performance and is also potentially interesting for those who want to discourage the 
consumption of certain products (e.g., those with high levels of sugar) in interest of public 
health. 
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